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PREFACE TO DESIGKN CRITERIA

Thege desian criteria have been written in a generic form that
summarizes criteria applicable for remedial action and long-tern
manacenent activities associated with the radicactive wastes at the
FUSRAP and EPMP sites. Site-gpecific information iz provided in the
aprendices to this generice document. As a specific scope of work
for 8 site is determined, design bases and work plans for each of
the sites will be developed.

Apprendix A contains definitions of terms uased in these design
criteria and referenced docunents. Appendix B provides a listing of
FUSPAP and SFMP sites by WBS number and contains estirated waste
guantities at the sites., Appendix C contains the residual
contanination and waste control criteria, Appendix D ligts site
information for specific sites which will be reguired as a remedial
action for the specific site is developed, This information will be
included in the work plan for each gite.

The design criteria will be referenced by the designation
1450]1-00-DC-01.

These design criteria will be periodically revised, as appropriate,
to reflect new practices, additional information, revisions of
applicakle regulations, end standard revisions.
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1.0 INTRODUCTION
1.} SCOFE

This document defines the design criteria for the identification of
waterials, evaloatjon of remedial action alternatives, selection of
design paraneters for site cleanup remedial actions and interim
storage, and long~-term management methods for handling FUSRAP and
SFMP radioactive wastes,

1.2 OBJECTIVE

The primary objective of the Formerly Utilized Sites Remedial Action
Program (FUSRAP) and Surplus Facilities Management Program (SFMP)
projects is to stabilize, decontaminate, and/or dispose of FUSRAP
and SFMP derived wastes in such a mariner as to minimize the
radiological risks posed by these wastes and to enable certification
of the cleaned up FUSRAP and SFMF sites for unrestrictecd future

use. At some sites, remedial action may be in gitu longc-term
management with monitoring as necessary to detect any contaminant
migration from the gite in excess of radiological design criteria,
At other sites, an interim storage program may be established until
a2 decisicn for final digposition is made.

1.3 DEFIRITICHS

Appendix A contains defiritions of terms that are used in these
design criteria as well as in the referenced documents.

1.4 CBANGES T0O CRITERIM

The criteria for FUSRAP and SFMP remedia) actions set forth in this
docunment are based on elements of various federal orders,
regulaticons, and standards that may be subject to change. This
Socument will be revised to reflect changed criteria as authorized
and approved by DOE.




4.0 APPLICABLE DOCUMENTS
2.)] GENERAL

The intent of these design criteria is to use DOE Orders where
applicable. Applicable orders, regulations and standards, and
sections thereof, as well as industry standards, will be
investigated on a site-specific basis to formulate the design bases
for the specific site.

2.2 FEDERAL ORDERS, REGULATIONS, AND STANDARDS

The following federal orders, reculations, ;nd standards contain
elemente that are generally applicable to the FUSRAP ané SFMP
projects, and are summarized for these criteria.

2.2.1 Quality Assurance

DOE Order 5700,6A~-Duality Assurance and DOE/OR-FUSRAP-82-001

Plan for Quality Assurance. The Project Quality Assurance Prograr.
complies with DOE Order 5700.6A, and the FUSRAP Plan for Quality
Assursnce (DOEL/OR-FUSRAP-82~0D1).

For each remedial action sgite, and interconnecting activities (such
as transportation), a formal evaluation (Quality Assurance
Assessment} will be made of the conseguences of failure of equipnent
and facilities to perform satisfactorily in service. This
Assessment, which will be an adjunct to design engineering with

- subseguent nodifications &s may be reguired, will give full
considetration to safety, environmﬁnt, coste, schedule delays,
programmatic goals, public reaction, or any other factor important
to achieving project objectives.

When the formal evaluation indicates that conseguences of failure
may be unacceptable, significant, or unknown and the probability of
failure is high or unknown, additional deliberate actions to fingd
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ané prevent quality problems are mandatory. The additional actions
to assure quality of design and engineering, and particularly to
assure implementation of that design and engineering, will be
documented using a Quality Action Plan.

2.2.2 nadiatinn Protection

DOE Order 5480.1A. This order establishes control over the
environmental protection, safety, and health protection procrars.
Chapter XI, Requirements for Radiation Protection, Attachment Xi-1,
defines radiation protection guides for concentration in air and
water above natural background which will be used as criteria for
releases from DOE's FUSRAP and SFMP operations. Chapter X11I,
Prevention, Control, and Abatement of Environmental Pollution,
provides reguirements for the control of sources of environmental
pellution in accordance with the substantive and procedural aspects
of all applicable federal, state, and local pollution control
standards,

DOE Order 5480.2--Hazardout and Radioactive Mixed Waste Management,
This order establishes hazardous waste managenent procedures for
facilities operated under avthority of the Atomic Energy Act of
1954, as amended (AER). The procedures will follow, to the extent
practicable, regulations issued by the Environmental Protection
Agency (FPA) pursuant to the Resource Conservation and Recovery Act
of 1976 (RCRA). | -

DOF Order 54Bl.l--Safety Analvsis and Review System. This hOE Order
establishes reguirements for the preparafion and review of safety
analyses for each DOE operation, iﬁcluﬂing: identification of
hazards and their elimination or control; assessment of risk;
gocumented management autheorization of operation; and transportation
of hazardous materials. '
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2.2.3 land bisposal of'nadioactive Wastes

Elenments of the DOE Orders and federal regulations mentioned in the
following gsections provide technical guidelines for long-~term,
near~surface land burial facilities and ancillary facilities.

DOE Order 6430.1--General) Design Criteria Manval. This order
contains basic architectural-and engineering design reguirements for
new DOF facjlities; provides technical specification reguirements;
ané outlines planning and design requirements for new facilities,
facility additions, facility alterations, and building acquisitions
to achieve econormy of construction, operation, and maintenance,

40 CFR 192--Standards for Remedial Action at JInactive Uranium
Processing Sites. This regulation defines remedial action criteria
for inactive uranium processing sites. Some elements of these
standards are applicable to the FUSRAP and SFMP programs. Service
life of a2 mill tailings disposal site is defined in this regulation
- and has been adopted for FUSRAP and SFMP projects. Specific service
life and release control reguirements for interim storage sites and
long-term management sites are noted in Section 3.2 of these Design
Criteria.

2.2.4 Handlino, Transportation, and Storage

DOE Order 1540.l1--Materials Transportation and Traffic Management.
Fazardous materials at FUSRAP and SFMP sites shall be shipped in
accordance with DOE Order 1540.1. This document outlines DOE's
policies and procedures for the management of materials
transportation to ensure that it is acconplished in a manner
comrensurate with:

(1} Operational requirements for transportation services

{2) Established practices and procedures for transportation
safety, economy, gfficiency, and cargo security
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{3) The National] Transportation Policy as established by
Congress &nd cognizant federal agencies

(4) Applicable federal, state, local, and international
transportation regulations.

Intra-building and intra-site transfers are excluded from the
provisions of this order. ’

DOE Order S480.1A--Envitonmenta) Protection, Safety, and Bealth
Protection Program for DOE Operations. Chapter 3 of this Order
contains safety regquirements for packaging of fissile and
radicactive material. It also defines the reguirements for design,
evalugtion, and testing of containers used for the transport of
DOE's fissile and radioactive materials,

49 CFR 171-179--Transportation of Hazardous Materials. These
regulations specify reguirements for bulk shipments of uranium or
thorium ores and physical or chemical concentrations of those ores
and uranium metal or natural thorium metal, or alleys of these
materials.

2.2.5 HKealth and Safety

Occupaticnal Safety and Health Administration (OSHA} 29 CFR 1510,
This section contains the health and safety regulations for oeneral
industry.

Occupational Safety and Kealth Administration (OSHA) 29 CFR 1926.
This section establishes the general health and safety regulations
for construction.

2.2.6 Surveys

Surveys for characterization and remedial action will be perforned
in accordance with the following specifications.




Kational Dceanic and Atmospheric Administration (NOAA).

© "Classification, Standards of Accuracy, and General
Bpecifications of Gecdetic Control Surveys"

o “Specification te Support Classification, Standards of
Accuracy, and Genera) Specifications of Geodetic Control
Surveys®

© "Manuel of Geodetic Triangulation.' *Bpecification
Publication No. 247

D.85., Department of Interior {(USDI) *Manual of Instructions for the
Survey of Public Lands of the United States,” 1973, Bulletin 6,

2.2.1 Weather

National Oceanic ané Atmospheric Administration. “Comparative
Climatic Data for the United States through 1982," 1983,

4.3 STATE AND LOCAL REGULATIONS

State an¢ local regulations governing handling, transpeortation, and
storage of radiocactive materials generally follow federal corders and
regulations, but may vary depending on whether the particular state
is an "Agreement State® under the Atomic Energy Act of 1954, as
amended, DOE regulations will be followed, and state and local
regujlations will be reviewed on & site-specific basis.

2.4 DESIGHN CODES, GUIDES, AND STANDARDS

The following industry and national codes, standards, and guides, as
applicable, will also serve as guidelines for the Des;gn Criteria
for FUSRAP and SFMP:

© American Association of State Highway and Transportation
Officials (AASHTC)

0 American Concrete Institute {(ACI)

| A
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American Conference of Government Industrial Bygienists
(ACGIH) : . '

American Institute of Steel Construcgion (AISC)
American National Standards Institute (ANSI}
American Nuclear Society (ANS)

Amerjcan Petroleum Institute (API)

American Railway Engiheering Association {AREA)
American Society for Testing and Materials (ASTM)

American Bociety of Reating, Refrigerating, and Air
Conditioning Engineers {ASHRAE)

American Society of Mechanical Engineers (ASME}
American Water Works Associ;;ion (AWWA)

American Welding Society {AWS)

Institute of Electrical and Electronic Engineers (IEEE)
interstate Commerce Commission (ICC)

Illuminating Engineering Society (IES)

National Electrical Code fﬂzc}

National Electrical Manufacturers' Assﬁciation (NEMA)

National Electrical Safety Code (MNESC)

National Fire Protection Association (NFPA) "National Fire
Code"

National Geodetic Survey {NGS)

National Standard Plumbing Code (NSPC)
Occupational Safety and Kealth Standards (OSHA)
Underwriters' Laboratory (UL)

Uniform Building Code (UBC)

U.5. Arny Corps of Engineers Dredging Documents

V.S. Geological Survey (USGS}
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3.0 DESIGH RECUIREMENTS

3.1 GENERAL

PUSRAP work may involve remedial action at a number of sites. The
currently designated FUSRAP and SFMP sites are listed in Appendix B:
waste characteristics and estimated volumes at each site are also

given.

Additional sites may be added or deleted with passage of federal
legislation; therefore, the list of sites may be subiject to
revision. The specific type and quantity of contaminated material
at each site, as well as geologic, metecrclogic, and other site
cenditions affecting the design and design approach, &iffer from
site to site.

3.2 RADIOLOGICAL DESIGN CRITERIA

The proposed DOE Interim Residual Contamination and Waste Control
Guidelines for FUSRAP and SFMP sites are summarized in Appendix C.
This criteria should be followed in defining cleanup reguirements,
developing remedial action plans, and performing and verifying field
remedial actions, '

3.3 SPECIFIC SITE CONDITIONS

The following information is reguired for each site and will be
completed before or during detailed design and engineering of
disposal facilities.

3.3.1 Scope of Work

The Scnpe of Work for the needed remedial actions must be clearly
defined. This may be initiated with the preparation of the
Preliminary Engineering Evaluation Report for each site with a
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Decign Basis, or as a separate document, It will be in accordance
with the waste management plan outlined in Section 3.3.4 of these
Design Criteria,

L

3.3.2 State and local Regulations

In consultation with appropriate DOE-ORQ personnel, applicable state
and local regulations and ordinances will be reviewed to determine
requirenents to achieve compliance with health, safety, and
environmental regulations. Construction permits and local property
access agreenments will be obtained as reguired. Any permits,
licenses, or other suthorization srequired by federal, state, or
local environmental protection atatutes, or any other legal
authorizations required by DOE, will be obtained by DOE, Oak Ridge
Operations.

3.3.3 5Site Inforrmation

Define the site conditions for each site as necessary for design
decisions, Parameters that may be needed include the following (see
Appendix D for detailed reguirenents):

© Property surveys, easements, and datum
© Water levels

© Precipitation

© Humidity

o Groundwater table

© Frost penetration .
© Ice conditions

© Air tenperature

© Neise levels

0 Winds

© Seismology



o) Soilrand foundation conditions
© Bite historical information (including past and current use;

as-built design drawings of buried utilities, structures, ang
systems; and existing monitoring systems).

3.3.4 Waste Characterizatien

Complete information on the type, guantity, and existing disposition
of the radicactive wastes at. any given site will usually be reguired
prior to initiation of the Preliminary Engineering Evaluation Report
or detailed design. If data and information in existing reports is
not complete, or possibly out of date, additional characterization
survey work may be required. Examples of additional
characterization, to be planned by Bechtel and approved by DOE on a
gite specific basis and according to a predetermined need, include
the following:

© Location and depth of buried wastes,.

© Radiological, physical, and chemical characteristics of
wastes in ponds, under surface water, and/or in groundwater,

¢ Extent of radioclogical migration, groundwater flow patterns,
angd seasonal variations.

o Wastes/contamination in building structures that may be
scheduled for dismantlement or demplition.

3.3.5 Support Facilities ;

The jdentification of the needed temporary and/or permanent suppdrt
facilities will be made and may include the following:

o Becurity

v Contamination control
c Structures

¢ Equipnment

© Water treatment and control

10
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o Utilities

¢ AcCCess routes

© Menitoring system
o Document control

© Administration

3.3.6 Waste Transportation. .

-

The following facets for transporting the waste rmaterials will
investigated as applicable:

© Waste form and quantity to be Erlnsported
¢ Mode of transportatjon

© Packacing and control

© Transportation routes

© Local traffic patterns and impact on community.

11




Abbreviationg/Ternms

AEC

alpha particle

background radiation

beta particle

BET

14501-00-DC~01

APPERDIX A
DEFINITIONKS
Definitions
Atomic Energy Commission

A positively charged particle emitted fron
_certain radicactive material. It consists
of two protons and two neutrons, hence is
identical with the nucleus of the helium
atom. It is the least penetrating of common
radiation, hence is nct dangerous unless
alpha-emitting substances have entered the
body.

Naturally occurring low-level radiation to
which all life is exposed. Background
radiation levels vary from place to place on
the earth. '

A particle emitted from some atons
undergoing radiocactive decay. A negatively-
" ¢harged beta particle is identical to an
electron., A positively charged beta
particle is called a position, Beta
radiation can cause skin damage, and beta
enitters are harmful if they enter the body.

Bechtel National, Inc.

A-1



buffer zone

CFR

ci

coentamination

daughter product

decontamination

dismantlenent

14501-00-DC-D)

A portion of the land disposal site that is
controlled by the licensee and that lies
between the disposal unit and the boundary
of the gite.

Code ©of Federal Regulations

Curie (the unit of radjoactivity of any
nuclide, which decays at a rate of 3.7 x
1010 disintegrations/second)

The radicactive substance which is not a
portion of the material into and onto which
it is now dispersed.

The nuclide remaining sfter a radicactive
atom (parent) has undergone radioactive
decay. A daughter atom also may be
radioactive, producing further daughter
products.

The remdval of radiocactive material by
chemical or mechanical neans from an
undesirable location and placement of the
removed radioactive material in an
acceptable form and location.

The organized manner by which a system or

structure is segrmented into component pieces
which can be managed,

A-2



disposal

disppsal site

disposal unit

DOE

dpn

engineered barrier

EPA

exposure

14501-00-DC-C1

Isolation of waste-from the biosphere with
no intent of retrieval in a manner which
does not permit easy access to the waste
after its emplacement, and does not require
perpgtual maintenance and monitoring.

A portion of a land disposal facility which
i used. for disposal of waste, It consists
of disposal units and a buffer zone.

For near-surface disposal, a “disposal unit*®
rneans a discrete portion of the disposal
site into which waste jis placed for disposal.

Department of Energy
Disintegrations per minute

External gamma radiation (gamma radiation
emitted from a source(s) external to the
body, as opposed to internal gamma radiation
emitted from ingested or irhaled sources}

Man-made structures or devices that are
intended to prevent an intruder from
inadvertent exposure to radiation from
certain waste or to prevent escape of
radicnuclides to the environment.

Environmental Protection Agency

Magnitude of radiation. It is defined and

measured in terms of electrical charge
produced per unit mass of air.

A=3



FUSPAP

garma background

garna ray

ground water

half-life

health effect

14501-00-DC~-01

Formerly Utilized (MED/AEC) Sites Remedial
Action Program

Natural gamma ray activity everywhere
present, originating from two sources: (1)
cosmic radiation bombarding the earth's
atmosphere énntinullly. and {(2) terrestrial
radiation. Whole body absorbed dose
eguivalent in the U.5. due to natural gamna
background ranges from about 60 to 125
mrem/yr.

Eigh energy electromagnetic radiation
emitted from the nucleus of a radiocactive
atom, with specific energies for the atons
of different elenents and having high
penetrating power.

Subsurface water in the zone of full
satuvuration.

The period of time reguired for one-half of
the original amount of a radiociscotope to -
decay intc a daughter product.

An adverse physiclogical response to
environmental pollutants. While
physiolegical responses include sickness,
genetic defects, and death, for FUSRAP/SFMP
one health effect is defined as one death
resulting from cancer caused by exposure to
radiation.
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hydrogeclogic unit

inadverteht intruder

interim storage

intruder barrier

land disposal
facility

14501-00-DC-01

Any soil or rock unit or zone which, by
virtue of its porosity or permeability or
lack thereof, has a distinct influence on
the sterage or movenent of ground water,

A perion who might occupy the disposal site
unknowingly after closure and engage in
normal activities, such as agriculture,
dwelling construction, and other pursuits in
which the person might be exposed to
radiation from the waste, o

A short~-term disposal having control and
stabilization features designecd to ensure,
to the extent reasonably achievable, an
effective life of 50 years and, in any case,
at least 25 years at which time ultimate
disposal will be made.

A sufficient depth of cover over the waste
that exposure to radiation by an inadvertent
intruder will meet the standards for
protection against radiation specified in
DOE Manual 5E20.1! and in 10 CFR 61, or i
engineered structures that provide
eguivalent protection to the inadvertent
intruder. '

The land, buildings, and equipnent which are
intended to be used for the disposal of
radioactive wastes beneath the surface of
the land, |




long-term management

LS

umhos/cm
uR/hr
mR/hr
mrad/hr
MED

mho

recC

14501~00-DC-01

A form of vltimate disposal and storage
involving near-surface burial of FUSRAP and
SFMP radicactive wastes. Includes
monitoring and corrective action, as
necessary, to ensure that contaminants are
not migrating from the site in excess of
design criteris, and an institutional
control period not less than that specified
in 40 CFR 192. Control and stabilization
features are designed to ensure to the
extent reasonably achievable, an effective
life of 1,000 years and, in any case, at
least 200 years.

Low Specific Activity - A class of
radioactive material as dgfined in
49 CFR 173.3B9{c).

6 mhofem)

Micromhos per centimeter (10
Microroentgens per hour (10"% rR/hr)

Milliroentgens per hour (10”3 R/hr)

Millirads per houvr (10°2 rad/nr)

‘Manhattan Engineer District

A unit of electrical conductance, the
reciprocal of electrical resistance.

Maximum permissible concentration as defined
per 10 CFR 20.103.
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near-surface disposal
facility

FEPA
NRC

nu:lihe

pCi/l

rad

radicactivity

14501-00~DC-01

A lang disposal facility in which
radiocactive waste is digposed within the
upper 15-20 meters of the earth's surface.

National Environmental Policy Act
Nuclear -Regulatory Commission

A general term applicable to all atonmic
forms of the elements; nuclides comprise all
the isotopic forms of all the elements.
Nuclides are distinguished by their atomic
number, atomic mass, and energy state.

Picocurie per liter (1012 ci/1)

Roentgen (a unit of exposure to ionizing
raBiation). It is that amount of gamma or
Xx-rays reguirec to produce an electrical
charge that is numerically equal to 2.58 x
1674 coulombs/kg.

The basic unit of abscrbed dose of icnizing
radiation. A dose of one rad means the
absorption of 100 ergs of radiation energy
pet gram of absorbing material.

The spontaneous decay or disintegration of
an unstable atomic nucleus, usually ‘
acconpanied by the emission of ionizing
radiation.

A=7
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radicactive decay A succession of nuclides, each of which

chain - transforms by radiocactive cdisintegration
intc the next, until a stable nuclide
results. The first herber is called the
parent, the intermediate menbers are called
daughters, and the final stable menber is
called-the end product.

radon A radioactive, chemically inert gas having a
~half-life of 3.8 days (radium-222); formed
as & daughter product of radium (radium-226).

radon background Low levels of radon gas found in an area due
to the presence of uranium or radium in so0il
and bujil@ing materials.

radon daughter Cne of the geveral short-lived radiocactive
daughter products of radon. (Several of the
dauvghters emit alpha particles, )}

renmedjal action Steps and processes that are undertaken to
] physically identify, decontaminate,
stabilize, or otherwise provide long-term
managenent of radicactive materials to
permit certification for unrestricted public
use of the area or site,

rdec Radon daughter concentration {the
' concentration in air of short-ljived radon
daughters, usually expressed in pCi/fl; alsc
measured in terms of working level (WL),
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rem

‘site closure and

stabilization

SFMP

surveillance

WL

14501-00-DC-~-01

Roentgen egquivalent man. The unit of dose
equivalence for all types of ionizing
radiation which expresses the effectiveness
of the absorbed dose on a conmon scale. The
rem is the basic unit used to reccrd the
accumulated dose eguivalent to personnel.

Those actions that are taken upon completion
of operations that prepare the disposal site
for custodial care and that assure that the
disposal site will remain stable and will
not need ongoing, active maintenance,

Surplus Facilities Managenment Program

Observation of the disposal site for
purposes of visual detection of need for
maintenance, custocdial care, evidence of
intrusion, and conpliance with other license
and regulatory reguirements.

Working level. A unit of radon daughter
exposure, egual to any combination of
short-lived radon daughters in 1 liter of
air, that will result in the ultimate
emission of 1.3 x 10° Mev of potential
alpha energy. This level is eguivalent to
the energy produced in the decay of the
daughter preoducts that are present under
eguilibrium conditions in a liter of air
containing 100 pCi of radium-222. It does
not include decay of lead-210 (22-year
half-life} and subsequent daughter products.
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WLM Working Level Month = An exposure to a
one«WL concentration for 170 hours per menth,

WBS NO, Work Breakdown Structure jidentification
seguence nurber designated by DOE. (See
Appendix B for list of identification
numbers for the specific sites.)

A-10
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APPENDIX C

U.S. DEPARTMENT OF EMERGY GUIDELINES
FOR RESTOUAL RADIOACTIVITY AT
FORMERLY UTILILED SITES.gHEDIAL ACTION PROGRAM

REMOTE SURPLUS FACILITIES MANAGEMENT PROGRAM SITES
{Rav. ), July 1985}

A, JNTRODUCTION

This document presents U.S. Departaent ef Energy (DOE) radintogics)
protection guidelines for cleanwp of resfdus) radicactive saterisls and
sanagement of the resuliting wastes and resfdues. It s applicable te sites
féentified by the Formerly Util{ted Sites Remedia) Action Program {FUSRAP) and
renote sites {dentified by the Surplus Facilities Managesent Prograa ($FMP).®
The toplics covered are basic dose 1imits, guidelines and avthorized Yiaits fer

8ltowable Tevels of residua) radicactivity, and requirements for centrol of
the radicactive wastes and resfduss.

Protocols for 1dentification, charactarizetion, and designation of FUSRAP
sites for rvemedial attfon; for implesmentation of the remedia? action; and for
cartification of a FUSRAP site for relaase for unrestricted wse are given in g
separate document (U.S. Dept. Energy 1584). More detailed {nformation on
applications of the guideiines presented herefn, Including procedures for
deriving site-specific guidelines for allowadls levels of residual radio-
sctivity from basic dose limits, {5 contained in & supplementary documant~-

~ referred to barain as the "supplement” (U.5. Dept. Energy 1385). ‘

"Residual radicactivity® Includes: (1) residual concentrations ef radie~
ouclides in so!l material ,*™ (2) concentrations of airbornm radon decay
products, (3) external gamsa radistion level, and (4) surface contamination.
A “basic Gose Timit® 1s a prescrided standard from which Yimfts for quantities
that can be sonitored and controlled are derived; 1t 15 specified In taras of
the affective dose equivalent as defined by the Intarnaticnal Commission on
Radiotogical Protection {(1CRP 1977, 1978). Basic dose limits are wsed
explicitly fTor deriving puidelines for residual concentrations of radio-
fuclides in sof! material, except for thoerium end redivm. Guidelines for

84 remote SFMP site s one that {s excess te DOE programmatic neads ane s
located outside a major operating DOE research ang development or production
Ares.

2*The tere "sofl saterial® refers to 23%) material below grade level after
remedisl action {3 completed.

c-1 Rev. 1
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resfdual concentrations of thorium snd radium and for the ether thres gquanti-
ties (airborne radon GeCay products, extarne) gammy radiation level, and
surface contaminatien) are based on existing radiological protection standards
{U.5. Environ. Prot. Agency 1383; U.S. Nucl. Reg. Comm. 1982). These standaras

are issumed to be consistent with basic dose l1imits withia the vncertainty of
darivations of Tevels of residual racdicactivity from basic Tiaits.

A "guidelime® for residusl radicactivity {s & leve) of residual ragio-
activity that 1is scceptable ff the use of the site fs to be unrestricted.
CuideTines for resicdual radicactivity pregantet harsin are of two kings:
(1) genaric, site-insependent guidelines taken from existing radfatien protec-

~tien standsrds, and (2} sita-specific guidelines darived from basic dose
Viaits wsing site-specific models and Sata. Generic guideline values are

presented {n this ¢ocument. Procedures and dats fTer geriving sfte-specific
guideline values ara given tn the supplement,

An ®"suthorized Yiait” 45 a level of resfdua) radicactivity that must not
5 exceeded 7 the resedial action s to bDe consicdered coepleted. Under
acreal circumstances, expected to eccur at most sites, authorized Vimits for
residual radisactivity sre set equal to guideline values. Exceaptional condi-
tions for which authorized Timits might diffar froa guideline values ars

-specifind in Sections D and F. A site may be released for unrestricted use
enly 4f the resfdual radicactivity does »ot excted guideline values at the
time remedia) action 1s compieted. Restrictions and controls on use of the

sfite must be established and enforced §f the resfdual radicactivity exceeds
guideline values.

The applicable controls and restrictions are specified in
Section E. .

DOE policy requires that a1l exposures to radiation be Vimited to levels
that are a3 low as reasonably achisvable {ALARA). . Implesentation of ALARA
policy s specified as procedures to be applied after avthorized 1{aits have
baen set. For sitas to ba released for unrestricted use, the intant s to
reduce resfdual radicactivity to levels that are a5 far below authorized
1{mits as reasonadle considering technical, economic, and socfal factors. At
s$1tes where the residual radicactivity 15 mot reduced to lavels that permit
releass for unrestricted wse, ALARA poligy s {mplesented by estadlishing

controls to reduce exposurs to levels that are as lor as f5 reasonadly
achisvable.

, Procedures for Implementing ALARA policy ars described in the
Suvpplement. ALARA policies, procedures, and actions muit be documented and
. Tiled a5 a permanent record upon cospletion of remedis) action at a site.

B. BASIC DOSE LIMITS

The Basfc Viait fer the annual radiation dose received by an Indivicual
srmber of the general public 4s 500 mrem/yr for & pericd of exposure not to
exceed S5 years and an sverage of 100 marea/yr over 2 tifetime. The committed
effective dose equivalent, as defined n ICRP Publication 26 (ICRP 1977) and

Calcutated by dotimetry models described in ICRP Publication 30 (ICRP 1978),
shal) be used for detersining the dose.

C-2 REV. 1
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C. GUIDELINES FOR RESIDUAL RADIOACTIVITY

£.1 Rasicual Radiomuclides in Sof) ll.tlf‘[l!

Residua) concentrations sf radienuciides in s¢i) matarial shall be speci-
fied as adove-background concentrations svaraged over an area of 100 @, It
the concentration n any ares 15 found to axceed the average by 8 factor

raster then J, guidelines for Tocal concantrations shall also be applicable,
hese "hot spot”™ guidelines depend on the axtant of the slevated 1ecal) concen

~ trations ang are given 1n the supplement,

The genaric guidelines for nﬁduﬂ concantrations of Th-232, Th-230,
Ra-228, and Ra-226 are: :

- § pCi/g, avaraged aver the first 1% ca of soi} below the surface

= 158 pti/g, avaraged sver 15-ca-thick layers of soil more than
" 1% cw below the surface

These guidelines take into sccount tngrowth of Ra-226 from Th-230 and of

Ra-228 from Th-232, anc assume secular equilibrium. I either TA-230 and

Ra-226 or Th-232 and Ra-228 are bolh present, mot {n secular equilibrium, the

guidelines apply te the higher concentration. If other mixtures of radio- -

nuclides occur, the concentrations ef findividual radienuciides shall be

“ﬂ:ﬁld 3o that the dose for the mixtures will not exceed the Basic dose
nit.

Explicit foraulas for caleulating resfdual concantration guidelines
for aixtures are given in the supplement. '

The guidelines for residual concentrations in solY material of a)1 other
radienuclides shall be derived from Basic dose Yimits by means of an enviren-
sental pathway analysts using site-spacific data. Procedures for deriving
these guidelines are given {n the supplesant.

£.2 Alrborne Radon Decay Products

Generic guidelines for concentrations of afrdorne readon decsy products
shall apply to existing occupied or Babitable structures on private property
that are intendad for uarestricted use; structurss that will be damolishad or
Suried are excluded. The applicable generic guideline (40 CFR 192) §s: 1In
any occupiad or habitable building, the cbjective of remedia) action gthall be,
and reascnable affort shall be made to achieve, an annual average (or
equivalent) radon decay product concantration {including background) mot to
exceed 0.02 WL.®™ In any case, the radon decay product concentration
{including background) shal) not exceed 0.03 WL. Resedia) actions are not
required in order to comply with this guideline when there s ressonable
assurance that resfdusl radiosctive materials are not the cause.

C.3 External Gamma Radiatien

The average leve) of gamaz radiation insfde a huﬂﬁfng or habitable

structure on 5 site to be released for unrestricted use shall not exceed the
background Teve) by sore than 20 pR/h.

"A working Tevel (WL) 35 any condbinatfon of short-1ived radon decay preducts

in one Yiter of air that will res¢lt in the vitimate emissfon of 1.3 x 107 Mev
of potential alpha energy.

c-3 PEV. 1
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.4 Jurface Contasination

Tae following genaric guidelines, adapted from standards of the U.S. Nucigar
Regulatory Commission (1982). are applicable enly to existing structures ang

eqvipaent that will not be demolished and buried. They apply to both {nterior
snd eataricor surfaces.

Ifa inﬂding fs demolishad and buried, the guidelines
in Settien C.1 are applicable to the resuliing contaaination m ihe ground.

7 Allowabla Total Res{dua) Surface
. . T Contamingtion (dpe/300 cnt)t!
Radfonuc) idest? Avaragetd 14 Rusiem??, 1% Removabiet?, 1t

Yransuranics, Ra-226, Re-220,
Th-230, Th-228, Pa-231, Ac-227, : ,
1-125, 1-129 100 300

0

Th=Natural, Th-232, $r-90, Ra-223,

Ra-228, U-232, 1I-126, I-11, I-113 1,000 3,000 200

U-Nstural, U-235, U-2M, and

“ associated decay products §,000a 15,0000 31,0000

Seta-garma saitters (radicnuciides

with decay aodes sther than alpha

eaissfion or spontansous Tissien)

except $r~90 and others ncted sbove $.0008-y 1%,000p-y 1,000~y

1 As used 1n this table, cdpa (disintegrations per ainute) means the rate of
eafstion by radiosctive material as determined by correcting the counts
per Binute measured by an appropriste detactor for baciground, efficiency,
and geometric factors associated with the instrumentation. :

12 Whare surface contasination by both slpha- and beti-gaama-smitting radio-
nuclides exfsts, the 1iafts establishad for alphs- and beta-gamma- uitt!ng
radionuctides should apply independently.

12 Measurements of avarage contamination should mot be averaged over an arsa
of sore than ) p. For sbjects of less surface sres, the average should
be Gerived for each such odject.

1% The average and saxisum dose rates associatad with surface contamination
resulting from beta-gaams emitters should not excesd 0.2 mrad/h and
1.0 srad/n, respectively, at 1 oo

1% The maxfeum contaminstion tevel applies to an area of not sore than
100 ca?.

1!

The amount of rescvadle radicactive material per 100 ca? of surface area
shoulg be determined by wiping that ared with dry filter or soft absorbent
paper, 8pplying soderate pressure, and measuring the smount of radicsctive
material on the wipe with an appropriate instrument of known efficiency.
When removable contamination on objects of surfate ares Yess than 100 cw?

is deternined, the sctivity per unit ares should be based on the actual
area and the entire surface should be wiped. The nusbers tn this column
are saxisum amounts.
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D. AUTMORIZED LIMITS FOR RESTOUAL RADIOACTIVITY *

The ramecia) action shall mot be considered complats unless the residua!
radioattivity 15 Delow avtiorized Yimits. Avthorized Yinits sha1) Be st equal
to guidelines for residual radicactivity unless: (1) eaceptiens spacifiad {n
Saction F of this document are applicadle, 1n whicth case sn suthorized 1ieit
say b¢ set above the guideline value for the specific lecation er condition to
which the exception 13 applicable; or {(2) wn the basis of site-spacific gata
net veed 1n sstadlishing the guidelings, 1t can be clearly astablished that
Tiefts below the guidelines are reasondbls and can be achisved without,
appreciadie Increase 1n cost of the resedial action. Avthorized liaits that
diffar from guidelines sust ba Justified and mstadifahed on 2 sfite-specific
basis, with documentation that sust be filed as & permanent record wpon toa-
plation of remecial action st a sits. AMvthorized Visits giffaring free the
gui‘ﬂinu sust be appreved by the Dirsctor, Oak Ridge Technical Sarvices

{visfon, for FUSRAP and by the Director, Richland Surplus Facilities Marage-

ment Program Office, for remcte SFMP--with concurrence by the Director of
Renedial Action Projects for both pregrams.

NTROL OF RESIDUAL RADICACTIVITY AT FUSRAP AND REMOTE SFMP

Residual radicactivity above the guidelines at FUSRAP and remcte SFNWP
sites must be sanaged In accordance with applicable DOE Orders.

The DOE
Order $480.1A4 requires compliance with applicable federal, state, and local
savironmental protection standards.

The operationa) and control requiresents specified in the following DOE

Qrders shall apply to fintefis storage, interim managesent, and long-ters
sansgement.

a. 5440.18, Isplesentation of the Natfonsl Environmental Policy Act

b. S420.JA, Envircormental Protection, Safety, and Hea'lth Protection
Program for DO Oparations

€. S480.2, KHazardous and Radisactive Rixed Waste Maragesent

S480.4, Environsents] Protection, Safety, and Mealth Protection
Standards

e. S482.1A, Envirormental, Safety, and Nealth Appraisal Program

$483.1, Occupational Safety and Mealth Program for Government-
Owned Contractor-Operated Facilities

9. S5484.1, Envirormental Protection, Safety, ang Health Protection
Information Reporting Requiresents

5$434.2, Unusual Occurrence Reporting System
1. 5820.2, Radicactive Waste Management

£.1 Interim Storage

3. Control and stabilization features shal) be designed to ensure,

to the extent reasonably achievable, an effective life of
S50 years and, 1n any case, at 1esst 25 years.

c-5 B REV. 1
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Above-Background Rn-222 concantrations in the atacsphere above
facility surfaces or openings shall mot axcees: (1) 100 pli/L
at any given point, (2) an annual average concentration of
30 pCi/L oever the facility site, and {3) an annual average
concentration of 3 pCi/L at er above sny lecation outside the
facility site (DOE Orcer S480.1A, Attachesent XI-}).

Concantrations of radionuciides 1n the groundwatsr or Quantities

of resfdual radicactive satarials shall not excesd existing
fedsral, state, or loca) standards.

Access to @ site shall be controlled and misuse of ensite
sateria) cortamineted L; +etidual radisactivity shall be
prevented through appropriate adainistrative controls and
physical barriers-=active and passive controls as descrided by
the U.5. Environmental Protection Agency (1383--p. $95). These
control features should be designed to ensure, to the extent

reasonadle, an effective 1ife of at least 25 yaars. The federa)
govarnaent shall have title to the property.

. E.2 [Interim Management

A site may be released under fnterin manigesent when tha residual
radicactivity exceeds guideline values §f the resfdual radie-
activity 1s in {nsccessible Tocations and would be unreascnably
costly to resove, provided that asdainistrative controis are
established to ensure that no mesber of the public shall
receive & radiation dose eacesding the basic dose Vimit.

The adainistrative controls, as approved by DOE, shall include

but not be 1iaited to periodic monitoring, appropriate shielding,
physical barriers to prevent access, and appropriate radiclogical
safety sessures during saintanance, rencvation, damolition, or

other activities that aight disturd the resicual radicactivity
or cause it to migrats.

The owner of the site or appropriate federal, state, or local

suthorities shall be responsidle for snfercing the administrative
controls.

E.} Long-Tarm Maragesent

Uranfum, Thorium, and Their Decay Products

Control and stabilization features shall be desfgned to ensure,
to the extant rassonably achiavable, an effattive 1ife of
1,000 years and, in any case, at least 200 years. -

Control and stabilization festures shall be designed to ensure
that Rn-222 emanation 1o the stmcsphere from the waste shall
not: {1) excead an annual asverage release rate of 20 pCisai/s,
and {2) increase the annual average Rn-222 concentration at or
above any location putside the boundary of the contaminated

area by sore than 0.5 pCi/L. Field verification of emanation
rates i1 not required.

Cc-6 REV. 1
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Prior to placement of any potentially biedegradable contami-
nated wastes fn a long-term sanagement facility, such wastes
shall be preperly conditioned to ensura that (1) the genaration
and escape of biogentc gases will mot cause the requirement in
paragraph b of this section (E.3) to be exceeded, and (2) blo-
gagradation within the facility will mot result {n presaturs

structural failure 1n violation of the requirements in para-
graph a of this section (£.3).

4. Groundwatsr shall be protected {n asccordance wilh &0 CFR

192.20(a){2) and 192.20{a)(3), as aspplicadls to FUSRAP and
remote SFRP sites.

Access to & site should be contrelled and misuse of ensite
saterial contaminated By residual radisactivity should be
preventad through appropriate adeinistrative contrels and
physicsl barri{ers~~active and passive controls as dascribed by
the U.5. Environmenta) Protection Agency (1383--p. $95).

These
controls should be designed to be effective to the extent
reasonable for at least 200 yesrs. The faderal govermment

. shall have title to the proparty.

.- Diher Racdienuclides

1. Long-ters sansgemant of other radionuctides shall be in accordance

with Chapters 2, 3_. end 5 of DOE Order 5820.2, &5 applicabla.
F. EXCEPTIONS

Exceptions to the requirement that avthorized Vimits be set egual te the
guidelines may be pade on the basis of an analysis of site~specific aspects of
4 designated site that wers not taken into sccount in deriving the

guidelines.
Exceptions require approvals s stated in Section . Specific situations that
wirrant exceptions are:

8. Where resedia) actions would pose 2 clear and prasent risk of

i{njury to workers or sesbers of the general public, motwith-
standing reasonablie measures to avoid or reduce risk.

Where reaedisl actions=~even aftar 211 vessonable sitigative

sedsures have basn taken--would produce snvironmental hare that
fs clearly excessive compared to the heslth benefits to parsons
living on eor near affected sites, now or in the future. A

clear excess of environments] harm fs hare that {5 long-tars,

sanifest, and grossly disproportionate to health benefits that
my resscnadly be anticipated.

C. Where the cost of remedia) actions for contaminated sefl fis

unreasonably high relative to Jong-ters benefits and where the
residual racioactive saterials do not pose a clear present or
future risk after taking necessary control measvres. The

1ikelihood that buildings will be srected or Lthal pacple wild
spend long periods of time ot such & site should be considered
in evaluating this risk. Resedia) actions will generally not



14501-00~DC-01 .
s :

3De50

be tacatiaty whars only minor quantities. af reridval epdiee
active materials are iavelved or where reifoual radissctive
saterials sccur In an fnaccessible location st which site-
apecific factors liait their Mzard and froa which they are
¢ costly or #ifficult to remove. Exampies are residual radie~
active msterials under hard-surface public rosds and sidewslhs,
arcund public sewer Yinas, or in fence-post feundatiens. In
srder to invohe 'this exception, a site-specific analysis sust
be provided to establish that {t would net cavse an Indivigua)
to receive & radiation dose {n sxcess of the basic desa limits
stated 1n Section B, and & statement specifying the residusl

radisactivity sutt be included in the spprapriate state and
local racerds.

Whara the cest of tleanup of & contaminated Suitding 1o clearly o
wrreasonably high relative to the benafitas. Facters that shald

be $ncluded {n this Sudgment are the anticipated paried eof

sccupancy, the incremental radiation level that would ba effectad

by resedial attion, the resfcual useful 1ifatise of the building,

the potential for future construction at the site, and the
applicability of remedial actions that would Se less costly

than rescval of the residual radicactive saterials. A state-

pent specifying the residual radicactivity sust be Included in
the appropriste state and Yocal racords.

a. Whare there i3 no Teasible reaedial actfon.
G. SOURCES | ’

Linit or Cuidelim

Batic Dese Liwits

Deﬂl:trr Model and Dose Internationa) Commissicn on Radiological
mits

Protection (1977, 1970)
Generic Guidelines for Resfdual Radisactivity

Residuatl Concantrations &40 CFh 192
of Radiua and Thorium
in Soil Material

Afrporne Radon Detay 40 CFR 192
Products

Scurce

Extacnal Gamaz Radiation 40 CFR 192

Surface Contanination Adapted from U.S. Nuclear Regulatory

Comeission (1582)

Control of Radicactive Wastes and Residues

Intaris Storage DOE Order 5480.1A
LongTers Fanagement DOE Order S4B0.1A; 40 CFR 192
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APPENDIX D

SITE INFORMATICN FOR SPECIFIC SITES
(See Design Criteria, Section 3.3.3)

GENERAL

This appendix is a general) cutline of the information that will
be cbtajined for a FUSRAP/SFMP aite through historical research
and/or field investigation activities during site
characterization., This information will be used as a starting
point for preparation of Design Bases for the sites. The data
unigue to a particular site are enclosed betwesen single
asterisks (*,.*),

SURVEYS AND DATOUM

Information on site description, surveys, plant coordinates,
plant datum, plant grade, horizontal and vertical survey
control points, plant grid north, site boundary, access roads,
railroads, etc., will be cbtained. 3

WATER LEVELS

For-sites located on rivers, lakes, or at the ocean, the
probable maximum and minimum water levels and their
fluctuations will be obtained. The design naximum flood
elevations, as noted below, will be investigated and recorded
for the gsite:
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Elevation Above
Mean S5=a lLevel

(MSL)

{*..%)
Maximum recorded high water ft
100-year projected flood ft
Probable maximum flood . ft
Maximum projected water level for plant safety ft
Design high water , ft
Design low water : It

(In general, the 100-year flocd shall be used for design.)

PRECIPITATION (*..*)

Fainfall

Average annual - in,
Daily maximum in.
Design hourly maximum (10D-year storm) in,
Probable maximum precipitation {PMP) per hour in.

Flash floods caused by thunderstorm may occur and are to be
considered in the design. (Note value to be used in flood
design as ¢,.% in. per hour.)

SNOWFALL (*,.*]

Average annual in.
Season maximunm _ in.
Maximum for month of =,.* in.
Daily maximum _ in.
Design snow load ib/sq. ft.
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GCFOUHNDWATER TAELE
The high water table to be used in design will be stated.

For the design of all underground structures, the high water
table will be aasuned as elevation *,.* ft.

Average groundwater level is approximately at *..* ft,

FROST PENETRATION

Depth below grade .Y in,

ICE

1f applicable, ice pack formation will be described giving
appropriate design loads.

ATR TEMPERATURE (*..*)

Maximum cdesign *F
Minimum design *F
Average annual ' : *F
Average wet bulb *F

Average dry bulb *F

HNOJISE LEVELS

Hoise level measurenent and monitoring during construction will
be maintained for sites as required by local authorities.
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WINDS

Based on l00-year recurcence interval, the design wind
velocity shall be *..* mph at *..* feet above grade in
accordance with the Uniform Building Code {(UBC). The
prevailing wind is in +, ¢ direction. Wind velocity will be
adjusted as appropriate for structure height and gust
factors. The effects of tornadoes will be investigated as
reguired by mite conditions.

SEISHOLOGY

The site is in UBC Zone *,.%, Seismic loads shall be
congidered in accordance with Section 2312 of UBC criteria,

Verification of whether a higher zoning than that reguired by
DBC may be more lpprqpriate for the particular site will be

made.

GEOTECHNICAL INVESTIGATIONS

Subsurface investigations will provide a description of the
#0il and geological and hydrological conditions and other data
for the preparation of "Soil and Geological Investigation
Report®. The design basis will list from the report the
hydraulie gradient of ground water, scil profile, location of
bedrock, determination of confined and unconfined aguifers,
establishment of monitoring wells, test results of soil and
rock properties, allowable bearing and/or pile capacities (as
applicable) for foundation design, active and passive lateral
earth pressure, etc. Compaction criteria and maximum slopes
for excavation will alsc be specified,
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13.0 GUIDELINES FOR RESIDUAL RADIOACTIVITY

To be developed for each site. Refer to Appendix C.
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